This paper examines the labor market outcomes of individuals with various types of postsecondary educational experiences. In particular, it examines differences between students who have pursued technical education programs from those who have pursued academic programs and from those individuals who have not pursued any type of postsecondary education. Empirical evidence is presented concerning the relationship between economic outcomes and grades earned and the degree to which the labor market rewards credentials. Wage and earnings models yield different structural parameter estimates when based on the three different populations. The differences are most dramatic for high school background effects and for postsecondary characteristics. The empirical results from the technique used to correct for self-selection suggest that individuals' choices into the three postsecondary tracks are not the result of absolute advantage. McMahon (1991) and Murphy and Welch (1989) are two recent studies. Leslie and Brinkman (1988) Cameron and Heckman (1991) analyze outcomes for GED earners and find that they are not equivalent to 3 high school graduates in terms of labor market outcomes, but are more similar to high school dropouts. Their bleak prognoses for GED earners are tempered only slightly by the finding that some individuals acquired the GED as an entry requirement to pursue postsecondary schooling, and these individuals received returns from that level of schooling.
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POSTSECONDARY EDUCATION AS TRIAGE: RETURNS TO ACADEMIC AND TECHNICAL PROGRAMS
Human capital theory suggests that individuals decide to pursue postsecondary education based on a comparison of expected benefits in the form of enhanced lifetime earnings (and perhaps nonpecuniary benefits that accrue to the individual) to investment costs that include direct costs and foregone earnings. Wage and earnings advantages to education beyond high school are well-known and have been estimated in many studies. However, most of these studies assume 1 implicitly that years of education beyond grade 12 are homogeneous with respect to their productivity-enhancing features. But, of course, postsecondary education qualities vary widely. Institutional characteristics differ. Curricula differ. The motivational factors of and efforts put forth by students differ, for example.
The purpose of this paper is to examine the labor market outcomes of individuals with various types of postsecondary educational experiences. In particular, it examines differences between students who have pursued technical education programs from those who have pursued academic programs and from those individuals who have not pursued any type of postsecondary education. In the course of this examination, the paper will present evidence concerning the relationship between economic outcomes and grades earned and the degree to which the labor market rewards credentials.
Background
In 1991, about 2.5 million individuals graduated from public or private high schools in the U.S. In 1988, about 400,000 individuals received their GED (General Educational 2 Development) certificates. As many as three-quarters of these high school graduates and GED earners will pursue some form of postsecondary education. Unlike most of elementary and 3 secondary schooling, postsecondary education is not compulsory. So individuals must make their own educational choices. These choices include specific institution, program/major, intensity of attendance (part-time or full-time, for example), and effort to put forth.
In fact, many individuals who initially choose a postsecondary track do not complete their programs (see 4 Tinto, 1987) . These individuals may be thought of as exercising the choice of entering the "no postsecondary schooling" track.
The sample size for the 1986 wave was cut approximately in half. See Tourangeau and others (1987) . 5 2 Many observers suggest that the U.S. higher education system is difficult to traverse because of its decentralized and duplicative nature. For example, several institutions in an area will offer the exact same program or will offer programs with similar names, but quite different content. This paper takes a broader focus and suggests that the system is reasonably rational. Figure 1 abstracts from the details of the system and presents it as a process of triage. Individuals completing their secondary schooling careers select (or are selected) to pursue formal vocational education at the postsecondary level (referred to here as postsecondary technical education), to pursue an academic program with the intent of completing a baccalaureate degree (referred to here as higher education), or to discontinue their formal education. A strength of the system is that it is reasonably open; individuals may flow into and between either of the postsecondary options fairly easily. 4 The two key questions facing the postsecondary educational policymakers concerning the system are its equity of access and accountability. These questions fit well the triage analogy. The advantage of triage is its allocative efficiency. Resources are utilized on a priority basis similar to moving along a marginal benefit schedule. If the triage process fails and decisions about placement in the queue are made on the basis of factors other than medical need, for example on factors such as rank, ethnicity, or ability to pay, then the system's allocative efficiency is compromised. So the performance of the system depends on equal access. Similarly, the goals of postsecondary education will be compromised if the selection process is based on race, sex, income, or some other characteristic not related to educational choice.
The accountability issue relates to overall system efficiency. Overall performance of any system-medical or educational triage-can be measured by comparing outcomes to inputs. Optimization requires minimizing costs to achieve the same outcomes, or maximizing outcomes given the same level of inputs. Postsecondary education must be held accountable for achieving its educational and economic objectives in an efficient manner.
Data
The data used in this study come from the national Longitudinal Survey of Students in 1972 (NLSS72) . A representative sample of 22,652 individuals in their senior year of high school were surveyed in Spring 1972 Spring , and follow-up surveys were conducted in 1973 Spring , 1974 Spring , 1976 Spring , 1979 Spring , and 1986 . Postsecondary transcripts were obtained for approximately 90 percent 5 of the sample who reported attending some sort of postsecondary education program. The empirical work in this paper uses only those observations for which individuals responded to the survey in the base year plus all five follow-up surveys (n=8,992). Observations with valid data It is well-known that many individuals pursue a one-or two-year technical education degree at a 6 vocational/technical institution or community college and then transfer to a four-year institution to work on a bachelor's degree. Less well-known are "reverse transfers;" individuals who receive a bachelor's degree, find it difficult to pursue a career, and transfer back into a one-or two-year vocational program. 3 for each wave, but for whom the transcript data were missing were not excluded from the sample, however. Table 1 describes the personal background, high school experiences, and geographic location of the sample, by whether the individuals attended higher education, postsecondary technical education, or no postsecondary institution. For individuals who chose both postsecondary technical education and higher education, the categorization in the table represents their final status. The averages shown in table 1 are derived from data collected in the base year 6 of the survey, so these are characteristics relevant to the individuals' subsequent postsecondary decisionmaking.
The three populations differ from each other in most dimensions, but particularly apparent are the differences in parental education, SES (a composite indicator of socioeconomic status that includes parental education), ability, high school characteristics, and residence in an urban area. The differences in average ability between the nonattenders and the higher education sample is larger than a standard deviation and the difference in mean (self-reported) high school grades are approximately one standard deviation. Table 2 shows differences in various postsecondary attributes between the individuals who pursued postsecondary technical education and those who pursued higher education. Not surprisingly, the latter averaged more months of attendance and higher average grades. The degree or certificate completion rate is about 70 percent for individuals who pursued postsecondary technical education and about 80 percent for higher education. All together, about 45 percent of the individuals who pursued postsecondary education obtained a bachelor's degree; about two-thirds of those in the higher education track and one-eighth of those in the postsecondary technical education track. Interestingly, about 40 percent of both groups attended a community or junior college (does not include vocational/technical institutes).
How did the educational choices of these individuals affect labor market outcomes? Table  3 presents the economic outcomes that were achieved by these students. The table also presents information concerning the individuals' latest family status (in 1986) . Average tenure and total work experience (since high school graduation) are similar for all individuals; although the statistically significant lower average tenure for individuals in the higher education track may imply higher rates of job mobility. Much higher percentages of individuals with some postsecondary education reported receiving formal on-the-job training than their nonattendee counterparts. For example, over half of the individuals in the higher education track received formal on-the-job training (OJT), whereas only about one-third in the nonattendee track received such training. Postsecondary technical education attendees had a 16 percent hourly wage Altonji (1991) presents considerable evidence demonstrating the difference between ex ante and ex post 7 expected returns. At the time that the individuals makes a decision concerning major/program and degree to pursue, they must weight the return to the choice by the probability of successful completion.
The data file documentation justifies the particular measure used in the empirical work as a reasonable proxy 8 for ability. See Riccobono and others (1981) 
Model and Empirical Results
Because the composition of the three tracks of individuals differs, it is necessary to perform multivariate analyses to disentangle the payoffs to various types of postsecondary programs. Assuming that postsecondary choices are unfettered, economic theory suggests that individuals will choose to maximize the returns on their educational investments. It is not unreasonable to assume that information concerning the costs of these choices is generally available. However, the (expected) payoffs from various choices bear considerably more uncertainty. It is these payoffs, or returns, that we examine here.
The starting point for the empirical work in this paper is a human capital model (based on Mincer 1974) in which individuals maximize their lifetime earnings. The model yields the following ex post payoff function, expressed in empirical terms:
where ln w is annual earnings of individual i in year t; X is a vector of personal and educational it it background characteristics of individual i; P is a vector of postsecondary educational experiences i of individual i; and is an individual-specific error term. Included in X are personal it characteristics such as sex, race/ethnicity, socioeconomic status of family, and a measure of ability; secondary school characteristics; and work experience characteristics such as tenure on 8 current job, experience, and job training. The Mincer model suggests that years of education beyond grade 12 defines P; however, this paper decomposes the effects of P by examining postsecondary educational characteristics such as academic or vocational program, type of institution, credential earned, and grades earned. The paper also uses both the logarithm of annual earnings and the log of hourly wages for w in the empirical models.
it Table 4 provides the coefficient estimates from alternative specifications of the P vector in equation (1) for both dependent variables. The left panel presents estimates of hourly wage models estimated over the entire sample of observations with a current hourly wage (noncivilian and part-time workers were also excluded). The right panel presents similar models estimated using (log) annual earnings as the dependent variable (noncivilian workers and individuals with These coefficients are very robust with respect to specification of the P vector. 9 5 zero earnings were excluded). The first column of the table shows that attending a postsecondary institution appears to result in a 6 percent wage advantage (11.6 percent earnings advantage), controlling for personal, work experience, and high school background characteristics. However, the second column indicates that the wage advantage (and some of the earnings advantage) emanates from months of postsecondary attendance, which is consistent with a human capital interpretation as opposed to a signaling model. Attending postsecondary education "signals" a wage advantage in model (1), but in fact, the productivity enhancement comes from the number of months attended. Columns (3) and (7) buttress the human capital interpretation in that they show an advantage for grades earned in postsecondary schooling. The units of measurement approximate a 4.0 scale, so the interpretation on the reported coefficients is that a 1.0 improvement in postsecondary grades bestows approximately a 5 percent wage advantage and a 8 percent earnings advantage. Models (4) and (8), however, demonstrate that degrees/credentials earned are the strongest determinants of wage rates. A bachelor's degree raises wage rates by over 18 percent relative to no degree and a vocational degree or certificate raises wage rates by almost 7 percent. Obtaining both degrees results in approximately a 14 percent wage advantage. The comparable earnings advantages are 22 percent for a bachelor's degree, 5 percent for a vocational degree or certificate, and 15 percent for both.
Digression to estimates on control characteristics. Table 5 provides the coefficient estimates on the control variables used in (1). These estimates come from the models presented in columns (4) and (8) handicap that limits one's ability to work, and having children substantially reduce hourly wage rates or earnings, whereas being married (or having been married), living in the Northeast or in an urban area, socioeconomic status of childhood family (SES), and ability are directly related to wages and earnings. Ability is measured in unites such that the standard deviation is approximately 5 units, so a one standard deviation difference in ability accounts for about a 4 percent difference in wage rates.
High school curriculum seems to influence earnings 14 years later, whereas high school grades seem to influence the hourly wage rate. Compared to an academic (or college-prep) curriculum, both the general and vocational curricula result in lower earnings-and this includes controls on postsecondary characteristics such as degree completion. The grade point average variable used in this model approximates a 13-point grading system, (A+ = 13, A = 12, A-= 11, B+= 10, B = 9, etc.), so a 1.0 improvement in grade point average in high school confers a 3.0 percent higher wage rate.
The labor market experience variables indicate a high return to the receipt of formal training (particularly for earnings) and tenure (wage peaks at 121 months). The total experience variable did not fit well in its quadratic form in either the wage or earnings equations, however. All together, the coefficients indicate that an additional 12 months of tenure (and thus work experience) is rewarded by about 4.1 percent higher wages (10.6 percent higher earnings).
Triage model. The triage model presented in figure 1 modifies slightly the human capital model presented in (1). This view of the world suggests that employer-employee matches are rewarded differently for individuals from the different postsecondary tracks. For example, postsecondary attendance may be a signal that opens primary jobs from secondary jobs in firms' internal labor markets. Or employers may require higher education attendance as a requirement for certain jobs. The triage model may be formally presented in the following estimating equations:
As in (1), P is a vector of postsecondary characteristics; whereas p is a discrete indicator Tables 6 and 7 present the results from estimating (2a), (2b), and (2c). Table 6 provides the estimates of the coefficients in (2a) and (2b). The table shows that months attended are important determinants of wages and earnings for individuals who chose postsecondary technical education, but are not rewarded for individuals who pursued higher education. Postsecondary grade point averages are significantly related to hourly wages and annual earnings for both postsecondary outcomes, however. The economic returns to credentials earned seem to be quite different for these two tracks. For postsecondary technical education attendees, there is about a 7 percent wage premium for a vocational certificate or degree and no wage benefit to obtaining a bachelor's degree. On the other hand, none of the credential variables are significantly related to earnings, although the coefficient on obtaining a bachelor's degree is fairly large. For the higher education track, large wage and earnings advantages are earned for obtaining a bachelor's degree relative to a vocational certificate or degree (18 percent compared to 5 percent for wages; 24 percent compared to 9 percent for earnings) and the reward for obtaining a bachelor's degree in addition to a vocational degree is significantly higher than earning just the vocational credential. Table 7 presents the coefficient estimates for equations (2a), (2b), and (2c). Most of the coefficients on the personal background and labor market experience variables have the same sign and are approximately of the same magnitude. Women seem to be disadvantaged relatively more and having resided in an urban area is more strongly related to wage rates in the no postsecondary track than for the two groups who attended postsecondary schooling. The wage advantage to formal training is greater for individuals who pursued postsecondary technical education.
There are interesting differences between the three tracks, however, in the impacts of high school characteristics on wages or earnings. Individuals in either of the postsecondary programs This is an absolute advantage hypothesis; college graduates have an absolute advantage in those labor 10 market opportunities that are typically restricted to incumbents with a college education and high school graduates have an absolute advantage in their labor markets. An opposing hypothesis would be that college graduates have an absolute advantage in all markets, but a comparative advantage in jobs and occupations typically held by college graduates. 7 who reported a general curriculum in high school received 10-12 percent lower earnings rates than individuals who followed a college prep curriculum (the omitted class). However, the general curriculum does not seem to be a disadvantage for those individuals who did not pursue postsecondary education. Furthermore, high school grades are unrelated to wage rates or earnings for all but the higher education track.
The switching regression framework presented in equations (2a-c) is supported by an Ftest rejection of the hypothesis that the coefficients in equation (1) are equal to the coefficients in the (unconstrained) model (2a-c).
Selection Effects Manski (1988) , Willis and Rosen (1979) , and Cohn and Hughes (1989) all suggest that selection occurs in postsecondary decisionmaking, and that individuals place themselves in the appropriate track according to their own advantages. For example, Cohn and Hughes (1989) suggest that college graduates would fare better in the labor market even if the entire population had completed college and high school graduates would fare better in the labor market even if everyone stopped at that level of education.
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This paper tests the advantage hypothesis using well-known selection correction techniques. It proceeds in a nested fashion-first testing no postsecondary versus postsecondary attendance and then within the postsecondary attendance population testing higher education versus postsecondary technical education. Equations (3a-c) simplify and modify slightly the switching regression model presented in equations (3a-c) and add an endogenous selection process. probability density function and cumulative density function. We can then use a first-stage probit to estimate and and add them to equations (3a) and (3b) as follows:
The coefficient s estimates the covariance between the error terms of (3a) and (3c) and the 1u coefficient s estimates the covariance between the error terms of (3b) Given the high payoff to higher education, we expect positive selection into that track (s >0). The key test of the absolute advantage hypothesis is whether or not s <0. Table 8 1u 2u
presents the results of the estimation of equations (3a') and (3b'). For the postsecondary 11 attendees, all of the postsecondary characteristics, except for percentage of vocational credits and attending a community or junior college, are significantly related to wage rates. Transcriptreported grades and obtaining a bachelor's degree are related to earnings. Among the high school characteristics, having taken the general curriculum resulted in an earnings disadvantage, and high school grades were positively related to wage rates. As expected, the coefficient of the Mills ratio was positive, although not significant, signaling potential positive selection into postsecondary schooling. For individuals who did not attend any postsecondary program, job training, tenure, sex, and residing in an urban community are the primary determinants of wages and earnings. High school characteristics are not particularly strong explanatory factors (the vocational curriculum does have a negative impact on earnings that is statistically significant. Most importantly, the coefficient on is not negative. Therefore we cannot assume that the individuals left out of the postsecondary track are there because of an absolute advantage.
To test for absolute advantage between postsecondary technical education and higher education, the following models were estimated: The results from estimating (5a) and (5b) are provided in Table 9 . In this case, the positive selection for higher education is strongly significant. And once again the hypothesis of absolute advantage does not hold for the non-selected group, students pursuing postsecondary technical education. In fact for earnings, the coefficient is statistically significant and positive (which is the wrong sign for the absolute advantage hypothesis).
Discussion
To characterize rigorously the U.S. system of postsecondary education as a process of triage would require classical experimentation with repeated trials; experimentation that is impossible to conduct. However, the empirical findings presented in this paper suggest that the characterization seems to be valid. Wage and earnings models yield somewhat different structural parameter estimates when estimated over populations of individuals who (1) did not attend any postsecondary institution, (2) chose postsecondary technical education, and (3) chose higher education. In particular, high school background variables are related differently to earnings and wages across the three groups; and postsecondary characteristics effects differ for the two groups that attended some form of postsecondary education.
The empirical results from the technique used to correct for selection effects suggest that individuals' choices into the three tracks are not the result of absolute advantage. That is, the results are not consistent with the hypothesis that postsecondary technical education students would fare better in the labor market than higher education students if the higher education students would have pursued postsecondary technical education nor with the hypothesis that individuals who did not pursue any form of postsecondary education would fare better in a labor market where no one had pursued postsecondary education.
The characteristics that get reflected in wages and earnings for individuals who pursued postsecondary technical education are more consistent with a human capital story than for individuals who pursued higher education. Tables 6 and 7 show that the former have significant, positive returns from months of postsecondary schooling attendance, postsecondary grades (as reported on their transcripts), and from formal on-the-job training that are larger in magnitude than for individuals who pursued the higher education track. The latter group benefitted significantly from receiving a bachelor's degree and/or a vocational certificate, whereas a credential was not significantly related to earnings or wage rates for the postsecondary technical education students. Furthermore, months of postsecondary education attended was not related to wages or earnings for higher education students.
The lack of effect of high school grades on students from the postsecondary track supports the Bishop (1987) contention that employers are not paying attention to high school grades in rewarding workers, although this finding is attenuated by the fact that the earnings and wages observed are being earned approximately 14 years after high school.
All of the empirical findings reported here come from a particular cohort of students who were classified as seniors in high school in 1972. Furthermore, the economic outcomes are limited to those that occurred in 1985/86. Thus the models and results may not generalize to other cohorts of students nor to lifetime earnings. Other data sets such as the cohorts from the High School and Beyond study should be analyzed to provide support for the models/conclusions provided here. Notes: Sample sizes differ for each characteristic because of item nonresponse. For the "Postsecondary Technical Education" column, sample sizes range from 886 for transcriptreported grades to 2226 for several characteristics. For the "Higher Education" column, sample sizes range from 3458 for transcript-reported grades to 4804 for several characteristics. For "Total with some Postsecondary Attendance," sample sizes range from 4470 for transcript-reported grades to 7563 for several characteristics. Notes: Sample sizes differ for each characteristic because of item nonresponse. For the "No Postsecondary Attendance" column, sample sizes range from 1067 for hourly wage to 1414 for total work experience. For the "Postsecondary Technical Education" column, sample sizes range from 1850 for hourly wage to 2226 for total work experience. For "Higher Education," sample sizes range from 4166 for hourly wage to 4804 for total work experience. For the "Total" column, sample sizes range from 7498 for hourly wage to 8992 for total work experience.
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